Introduction
The progressive stages of apposition, adhesion and attachment of the bovine chorion were studied by Leiser (1975) who observed adhesion in the intercaruncular region near the embryo by Day 22. Attachment subsequently spread and, by Day 27, was observed over the uterine mucosa with the exception of the caruncles and small residual areas, indicating that development of the placenta was dependent upon the location in relation to the embryo as well as the day of gestation. Leiser (1975) implied that actual contact on the surface of the caruncle did not commence until about Day 30 of gestation, but King, Atkinson & Robertson (1979) have described the definite formation of placentomes by this time. The present study examined the development of the bovine placentome between Days 20 and 29. Tissue was collected from the immediate vicinity of the embryo to reduce the variation inherent in more widespread sampling.
Materials and Methods
Nulliparous heifers of mixed breeding were inseminated on the day of oestrus (Day 0). One animal was slaughtered at Day 20 and groups of 2-4 on each day between Days 21 and 29 after insemination. The reproductive tract was removed immediately after exsanguination. In most animals the gravid horn was perfused with 2% (w/v) paraformaldehyde plus 0-07% (w/v) picric acid in cacodylate buffer (0-2 m, pH 7-4) by means of a blunted, 18-gauge needle inserted into the middle uterine artery. In all specimens, a small cut was then made through the uterine wall allantoic cavity. The trimmed horn was then immersed in a solution of 6% (w/v) paraformaldehyde plus 0-2% (w/v) picric acid in cacodylate buffer (0-2 m, pH 7-4) for 20 min, opened along the mesometrial surface and fixed for an additional 10 min. After the initial fixation and hardening, entire placentomes were removed from the gravid horn within 3 cm of the embryo or from the middle of the horn if the embryo had been dislodged. These (Spurr, 1969) . Thick sections (1 µ ) were mounted on glass slides and stained with Paragon (0-73% (w/v) toluidine blue plus 0-272% (w/v) basic fuchsin in 30% (v/v) ethyl alcohol), following the procedure described by King et al (1979) . Thin sections were cut from blocks that showed suitable areas, stained with lead citrate and examined with an electron microscope.
The subcellular components of epithelial cells were described as apical or basal according to their proximity to the epithelial basal lamina.
Results

Placentomes
The placentomes at all stages could be identified on the surface of the uterine lumen as discrete oval structures. In unperfused specimens, the placentomes were lighter in colour than the surrounding intercaruncular areas, but this difference was reduced by perfusion. The caruncular surfaces were smooth, with no evidence of undulations or crypt development at all stages between Days 20 and 29. The general outline of the caruncle was regularly convex in most specimens, but some had slight depressions at the centre (PI. 1, Fig. 1 ). Apposition between the trophoblast and the caruncle was difficult to preserve in specimens embedded in paraffin wax but, wherever the trophoblast was present, it followed the general outline of the caruncle. Observations on plastic-embedded tissue revealed that apposition with tenuous adhesion or definite attachment were present at all stages examined.
Maternal component
The general appearance of the maternal epithelium was quite variable in the early stages but developed into a moderately regular, cuboidal form by Day 27 (PI. 8, Fig. 15 (Björkman, 1968; King et al, 1979 Fig. 7 ). Higher resolution revealed that these microvilli interdigitated with the adjacent trophoblast cells. This agreed with previous descriptions (Björkman, 1968;  Leiser, 1975) Fig. 3 ; PI. 5, Fig. 8 ; PI. 6, Fig. 10 ). All sections from animals killed after Day 26 revealed a band of less intensively stained connective tissue immediately below the basal lamina. The nuclei of cells in this band were larger, lighter and more regular in outline than the nuclei in the underlying fibroblasts (PI. 4, Fig. 6 ; PI. 2, Fig. 4 ).
Endometrial-trophoblast interface
Close apposition was preserved between the trophoblast and the maternal epithelium in some specimens from all experimental animals. Whenever a lengthy separation was detected in plastic-embedded material, it was in the maternal epithelium or the trophoblast, rather than at the interface. Occasionally, small areas of non-apposition were observed but these were invariably flanked by regions of close apposition and were probably artefactual (PI. 5, Fig. 8 ). In 20-day specimens, there were some areas where maternal microvilli were indenting the apical borders of the adjacent trophoblast cells (PI. 7, Fig. 12 ). Mutual interdigitation of microvilli was present by Day 24 and this progressed to intimate attachment by Day 27 (PI. 7, Fig. 13 ).
Trophoblast
The most dramatic change in the appearance of the trophoblast was the increased accumulation of lipid material which became concentrated in the basal region of the mononuclear cells as gestation progressed. A few lipid drops were observed in the early stages (PI. 1, Fig. 2 ; PI. 2, Fig. 3 ; PI. 6, Fig. 10 ). By Day 27, considerably more lipid material was present (PI. 4, Fig. 6 ) and extensive accumulations were observed by Day 29 (PI. 2, Fig. 4) . Lipid material was concentrated in regions of the trophoblast that were sparsely populated by giant cells. Vesicles of all sizes were common and some of these contained degenerating material (PI. 4, Fig. 6 ). Fig. 10 . The superficial layers of a placentome with the maternal epithelium present at both edges but apparently absent in the central area (Day 25). 1 um, Paragon. Fig. 11 . The apical region of the trophoblast giant cell (FG in Fig. 10 ) and an adjacent, endometrial fibroblast. No maternal epithelium or basal lamina could be resolved at this point. Fig. 6 ; PI. 6, Fig. 10 ). In section, these cells contained single or multiple nuclei varying from round to slightly irregular in shape. The principal organelles exhibited by these cells were rough endoplasmic reticulum, discrete ribosomes and mitochondria (PI. 8, Fig. 14) . The number of small, circular, membrane-bound vesicles located in the basal regions of the trophoblast giant cells increased as gestation progressed, indicating development of secretory function. Several giant cells were observed in contact with the maternal component of the placenta (PI. 1, Fig. 2 ; PI. 2, Fig. 3 ; PI. 4, Fig. 6 ; PI. 6, Fig. 10 ) and this contact was confirmed by electron microscopy (PI. 1, Fig. 2 ; PI. 5, Fig. 9 Drieux & Thiéry (1951) and Marshall & Halman (1945) . In the present study, examination of caruncles collected from the gravid horn near the embryo indicated that apposition and tenuous adhesion between the chorion and maternal epithelium were detectable at Day 20. The placentome was a discrete, recognizable structure in both gross and microscopic specimens at the earliest stages studied. The size of the placentomes and the intimacy of attachment had increased by Day 29 but no villi or crypts had formed. Leiser (1975) (Leiser, 1975) 
